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Impacts on endangered species are not mitiga, ted
but increased over historical levels under the EWA

In the Framework, baseline environmental protection (Tier 1) is to be provided by the Biological
Opinion for winter-rim chinook salmon, portions of the Biological Opinion for deka smelt, the
WQCP, and b(2) water from the Central Valley Project Improvement Act (CVPIA). The EWA is
endowed with a water supply (Tier 2) derived from sharing benefits from.operational
enhancement (e.g., Joint Point of Diversion, JPOD) and existing regulatory flexibility (e.g.,
Export/Inflow ratio flexibility), and purchases. In the event further fish protection actions are.
needed to satis~ ESA requirements, availability and use of’additional assets (Tier 3) is left to the
willingness and ability o£CALFED agencies to provide.

The Framework states that "it is unh~ety that assets beyond those in Tier I and Tier 2 wtql be
needed to meet ESA requirements". Our analyses of results of EWA gaming suggest that this is
not the case."

The most recent EWA game, Game 6A, simulated the rules, assumptions and assets outlined in
the CALFED Framework. In this game (as in mos~ other previous EWA games), ESA take limits
for adu!t deka smek1, considered by IL~heries scientists to be the life stage most sensitive to
adverse population-level impacts from excessiy.e take, were exceeded ha at least free o£the 14
years modeled (1981, 1982, 1983, 1985, and 1988 during the period 1981-199.4). In most of
those years (as well as 1993 and 1994), Game 6A salvage exceeded historical levels (Table 1).

Table l.Hismric-imdEWA Game 6Asalvage of delta smelt. Salvage = combined salvage for the CantraI
Valley Project (CVP) and State Water Project (SWP), caIculated fromg~la densities and export rotes.

YEAR ~cI ~ HISTORIC OAME 6A % ~cs.~ ~h~r~c ~ ~

1981 03) " 332,6(39 356.718 ~~m~::~ ~.~~,~ ....

19~4 tWO) 37,071 15,535 58% 4m:mm~ ~o

1985 0D) , 3,1.193 l 21.016 33~A ~ ~~."~N~;-°::~"-~-

1986 (W) 6.624 6.954 !"::i,---:.2.’.’.,i~;.:-.’:SY&~-,’-~;~ l~’~blyno ,

1987 (D) 51,749 18/37 65% 4zcz~r~ Im}bablyym (]mm s~m~),

1989 (T)) 21.17S 12.068 43% ~ no

19~o 03) ..... ~6,695 18.o67 68~ ~ -o ......
199l (D) 20,819 11,.357 45% de~e:tse -o

1992 03) , 5.397 3,005 44% d~rea~ no " ,

, , 1993 0m ...29,~o6 33.69,5 ..-"’ :t~g~,~:.~-:-.-?-:;~.

~ Take limits for cMta s-melt are calculated on a monthly basis .and vary with population abondan~, season, :rod water year type.
For these analyses take,limits wece calculated and applied to Game 6A results very conservatively. It is likely that take limits
worn exe.aede4 in other yea~ not indi~rted in the Table 1.
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C_Aven that historic Central VaLley Project (CVP) and State Water Project (SWP) impacts on adult
delta smelt in the early 1980s were a major conm’butor to the population decline~-, these results
suggest that the Framework baseline and EWA actions, at least as operated in these games, would
be insu~cient to satisfy ESA commitments. In the event ofhydrologicai and biological
conditions similar to those in 1980-1982, the EWA as it is presently envisioned would be unable
to mitigate potentially catastrophic project impacts on deka smelt that could impair their
recovery.

Game 6A saN’age rates for ali other modeled ~ecies (cl~ook salmon, splittail, stee]head, and
striped bass) were also geater than his~oric levels in many years. Kesults for chinook salmon and
splittail are shown below in Table 2. Game 6A salvage of striped bass was higher than historic
leveIs in nine of the I4 years modeled, all years ~xcept those duringthe proIonged drought.
Steelhead salvage was.higher in 1981, 1987, 1993 and 1994.

Table. 2. Historic and EWA. Game 6A salvage of chinook sahnon and splittaLk Salvage = eombLued salvage for CVP
and SW1~, calculated from f~sh densities and export rates.

~ ~nd HISTORIC. GAM]~ 6A % change from ]KL~TOEIC ~A!~ 6A    % d~ng~ fzom

1981 (D) 14~-,8~0 8"2,899 42% decrea~ 91,068 88,473 3% decrease.

198~ (W) 436,400 529,901 ~ .3Z7,900 d83,974

1983 (W) 277,794 i34,94~ " : 51% ~ ~ 369,744-. , 569,620

!9~,4 (W) 288359 134~034. 54% d~r~as~ 140,075 I36,0I~      3%

1985 (D) "- 308,412 168,441 45% ~ 71,726 59,092 18%

1986 (W) 1,097,661 1,105,383 ~" .~..~i 2,416,594 . 1,747,393 . 28% increas~

1987 (D) 273,38"J 67,~97 75% decrease 149,812. 103,554 31% decrease

1988 (D) 7,30,556 63,051 73% decrease 74,113 36,600 51%

1989 (D) 131,7,00 61;7,26 53% dz~mse 58,480 41,345 ,195

1990 (D) 57,626 18322 67"/, ~ 34,183 !6~08 .53’~

= 1991 0D) 68,544 ~4,118 65% ~ 35,803 1..5,305 56%

1992 (D) ~        65,Y26 58,785 ! 1% ~ 14,481 9,937.

1994 (D) 12,610 14,349 ~~~ 2,416 4,865 ~.IOL~~

Below we discuss several factors underly~g the consistently elevated fish impacts and the
EWA’s inabiiit-y to effectively reduce them during the early I980s, 1986, and 199.%1994.

~ This ~te~x~atioa is based on our analyses of the rel~iondfips among historic z~:e of delta smdt at the CVP m~ SWP, delta
smelt population abmadance, ~md their distfibtuion ha tho Delta and is support~i by results a~ct.~alyses xeported by W. Bemaett at
the Aaumfl Meeting of the California.Nevada Chapter of the Americ~x Fisheries Society, 2000.

C--11 4289
C-114289



E’~VA baseline export levels are unrealistic and cause adverse impacts to endangered species

The EWA is required to operate such that anmmI water exports, as defined by model base
conditi_’ons, are not decreased. In effect, the EWA rearranges export schedules rather than
reducing exports, using ks lhnited water assets (usually stored in San Luis Reservoir) to
supply in the face of its actions to temporarily reduce export levels for ~ protection purposes.
Decreases in game exports from the model base are attn’butable to b(2) export ~ednctions or the
EWA taking on debt and carzying it forward into the following year. When carrying a debt, the
EWA was essent-ially ~g Tier 3 water assets, but this water debt was always repaid during
¯ the following year.

In the EWA games, model base export l~vets were defined bythe DWRSIM model (or, in later
games, the CALSIM model), maximizing exports wifh~ the lim~s o£avaflable stored water and
the WQCP (Le., E/I ratio~ X2 requirements). In Game 5A (Figure 1), baseline export levels
exceeded kistoric l~vels in all years except some dur~g the 1987-1992 drought, with some years
as much as 50% higher. In several years, base exports exceeded 5 million acre fe~. (MAF) and
were substantially kigh~r than the 1995 d~aand target of 5.5-5 MAF total annual

81 . 82 .83 84 85 86 -87 88 89 90 91 92 93 94
D       W      W      W      D    W      D       D       D       D       D       D      W.     D

YEAR and WATER YEAR TYPE (W=wet, D=dry)

F~,u~ 1. I-Sstodo, model ba~e =zd C-~e 6A exports (CVP ~,,d SW? comb~ed, =dl~o~ ac~e ~=et).
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In contrast to hitch exports and the necessary but sometimes inadequate efforts of the EWA to
reduce pumping ~mpacts demonstrated in wdt years, model base export reductions in d~ou~_ht
yea_rs illustrate the protection afforded to the environment by the WQCP under these conditions
(Figure 1). Drou~ht year reductions in exports resulted from E/I and X2 restrictions on pumping,
essential to maintain ~ environmental conditions in the Delta and Bay as wed as.      "
acceptable export water quarry, no=_~t ESA=mandated or EWA=induced export reductions tO protect
:l~hes;

Some have descried the EWA a.s ’Butting the environment on a budget". Results of EWA ..
gam~g and the analyses presented here suggest that this approach will fail ~mless water exports
from the system and their concomkant h~acts on fishes and the Delta en~cLronment a~e sh~a~
limited.

Recommendation: Increases in export pumping ~ould be limked to levels that do not cause take
of endangered species in excess o£kistorical or re~fl~tory l~vels. Also, rat~erthazt ~imiting the
EWA to a fixed size independent of water year tNpe and project impacts on the system, CALFED
should consider vm’ying the size of the EWA wi~ the scale of water export operations, for
example 8=10% of forecasted exports. The EWA should be described as a~ experiment that may
promote ~e protection a~d recovery of endangered fi~t species i~im~lemented in combination
with 1~ted increased use of export capac~ and new s~orage oppo~mifies, aud in combination
~ aggressive implementation of other environmental water management measures~

Ecosystem restoration actions = beyond reducing salvage

To date, EWA modelers have not incorporated Ecosystem Restoration Pro~m (E~) actions (or
water assets) into.the games. In £act, in some yea~s, EWA actions were con~ary to critical EKP
actions identified by CALFED, for example enhanced spring Delta h~Iow aud outflow (as wa~er
year type=dependent.target flow levels and pulse flows) intended to improve both fish abundance
and ecosystem fimctions that Support fish populations. In most years, when winter-spring ~nflows
were con~olled by reservoir releases, model base and EWA actions tended to reduce Del~
~flow, retaining stored water upsn’eam, in concert with reduced exports for fis~ protec~iom Tiffs
combination of actions satisfied WC(~P requirements but effectively deprived the Delt~ m~d Bay
o£ ecologically important winter and spring frest~water flows. While in most years, some b(2)
water was released for ~anced upstream flows, it was usually subsequen~.ty exported by the
CVP and SWP, thus producing some water asse~s for the EWA (as now defined by the
Framework) bu~ also providing ~le benefi~ to Delta or San Francisco Bay habitats.

On an annualized basis, Delta outflows were reduced by as much
wet years (1981, I982, 1982, 1984, 1985, 1985, 1.987, and .I994). In some dry years, WC(~P flow
requirements fimctioned to entmuce Delta outflow (relat~e to historic water management
operations), but by substanfiaIly lower amotmts (0.6=1~6 MAF). During the l~=year perioc~
modeled, Delta outflow was reduced by nearly I3 MAF (a 5% decrease i~om historic levels). For
many Delta and Bay species, l~opulation abtmdances are corr4~ted with Outflow (and the location
of X2, particularly dung the February=June period). Impacts of further reducin~ freshwater
outflow on in-Delta and downstream Bay habitats and biota (e.g., herring, Dungeness crab) are
not certain but, given the scale o£projected reductions, are likely to be sig~tificant.
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One explanation for EWA’s narzow approach is the relative difficult7 qhahtifyhg ~nvironmental
benefit ~om these actions compared ~o calculated reductions in fish salvage. I-Iow~ver, to be
consistent ~ CALFED’s ERP, enhanced upstream flows (coupled with reduced exports as
neces _s~ry) that result in increased Deka outflow should be considered as W~IS and EWA actions
with benefichl impacts on fishes and habkat. Iudependen~ of the efficacy of the EWA to reduce
fisIt salvage, a haxger ecosystem-level approach w~l be necessary ~o ~nsur’e sufficient progress
toward ~SA and EI~ goals, achieve maximum efficiencybetwe.~n upstream and in-Delta actions,
and secuxe synergistic environmental benefits.

Recommendation: Any CALFED assurances should be linked to achieving ins~eam flow and
Delta outflow objectives (which provide numerous benefits for both anadxomous and Delta
zesident endangered fish species), to providing sufficien~ amounts of water to help do so, and to
securing full .funding for all ERP acdons tliar bene~ endangered species.

Recommendation: CALFED should eValuat~ Do~ential effects on in-Deka and downstream Bay
habitats and biota before allowhg large-scale ~ncreases in use of export: capacky and storage that
would signi~¢antly reduc~ outflows.

The EWA modeling e~ercises are useful but may be inaccurate

In EV~rA games, the Laxge changes ~n water ma~tagement operations ass~)chted vckh a) WQC1)
requirementS; b.) increased levels of export; and c) EWA-induced shi~s in exports had substantial
predictable and quantifiable effects on ~n-Delta and upstream flows. For example, du~ing the..
wint~r-springperlod when the EWA tTpicaIIy rechzced exports to protect priorky species t~e
winter- .and spr~ng-nm chinook salmon and actuk delta smel~, the CVP-and SViP held back stored
water in upstream r~SerCoirs. This remked in reduced win~e~-spring Delta outflows and increased
summer-fall outflows, £requently a ~g change Born the tfistoric hydrograph-
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The EWA is an experiment, not a sure thing

CALFED has emphatically proclaimed ks dedication to an adaptive managemenz approach £0r the
ERP (and other CALFED programs), with extensive experhnentafion, hypothesis testing,
monkoring, analysis, and responsive management as dictated by program resuI~s. The
unavoidable uncertainties regarding ecosystem and fish responses to EWA management aczions,
discussed above underscore the necessity that the EWA be operazed adhering to these principles.
Like the rest of CALFED’s programs, the EWA shoUld be considered an experiment and not as a
proven tool that can be used as the basis for assurances that assume that endangered species will
be protected.

The current level of ecosystem and water quality protections in the Delta are provided by the
combination of the WQCP’s export and flow requirements, which have greater impacts ~n dry
years, and the const-mints of the existing water supply in~astmcture on diversion, which limit
exports in wet years and result in in-Delta and upstream flows in excess of direc~ regulatory
requirements. The EWA, operated in concert ~ CVPIA b(2) water, is a valuable and
potentially effective water management and ecosystem restoration tool, eminenr.ly suked for
.informed, responsive adaptive management. It-is not equaIly effective in all years and should be
used in combination wkh other environmental water management tools.

For example, EW,~ actions (Tier .2) are most important in wet years, using timely expor~
reductions to protect fLshes dur~g critical periods when they are subject to the influence, of the
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pumps. UnforUmately, under the Framework approach these wet year benefits of an EWA are
oRen used.simply to ndrigate fo~ increased expo.rt pumping.

In contrast, non-EWA (Tier i) actions mandated by the WQCP axe most beneficial ~o the
envizoffme~t in dry years and prolonged droughts, protecting the ecosystem,$shes, and water
quality by requiring minimal outflows (usually by restricting exports under,drcums~ances of low
kfflow). Unfortunately, the exclusive emphasis on banking assets for the EWA lessens the
likelihood that water and money ~ be used to augment flows above mln~rm~m regulatory
req .u.ir.ements in dry

Recommendation: Effective and responsive operation of’the EWA w~ require coordinatioR with
CALFED and other member agency programs, including ERP, CVPIA (and the Anadromous
Restoration lh~ogram, AFRP)~ VAMP, ESA and water quality programs. Therefore, control o£
upstream, Delta and service axea environmental assets and. EWA opera.fions should be combined
~in one environmental management program, be linked to achi~wing both ERP and ESA
objectives, and be under control o£one ecosystem manager.

Recommendation: The EWA’s effectiveness for reducing project-rdated impacts on the Delta
and f~reater watex~hed should be evaluated using multiple indicators, includdng those for
ecosystem ftmcfion and ImbRat qualky, as well as on the basis of’salvage rates. Spedfic
hypotheses regarding the efficacy o£the EWA to reduce export impacts on endangered species
should be ardadated and tested using this approach.
how it w~l respond ~f~ population declines continue or other measures of ecosystem health are
not achieved. ~:
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